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(57)Abstract: 

PROBLEM TO BE SOLVED: To display a high quality picture reduced in 
ghost by reducing parasitic capacitance between the wiring on one 
substrate and the counter electrode on the other substrate by a 
relatively simple construction in an electro-optical device such as a 
liquid crystal device. 

SOLUTION: The electro-optical device is provided with pixel electrodes 
(9a) and TFTs (30) connected therewith on a TFT array substrate (10). 
Further, on the peripheral area (including the frame area and sealing 
area), the device is provided with peripheral circuits such as a data line 
driving circuit (101) related to the pixel electrodes and a sampling 
circuit (301), and the wiring for supplying pixel signals or the like. On the 
counter substrate (20), the counter electrode (21) is formed avoiding 
the area faced to such wiring. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Come to pinch electrooptic material between the 1st and 2nd substrates of a couple, and to 
the image display field on said 1st substrate To the boundary region which is equipped with two or more 
pixel electrodes, and is located around said image display field on said 1st substrate, and said image 
display field Said pixel electrode is equipped with wiring for supplying a signal. It is the electro-optic 
device characterized by not forming a counterelectrode in a part of field [ at least ] which counters the 
wiring part which is in said boundary region at least among said wiring while countering said two or more 
pixel electrodes on said 2nd substrate. 

[Claim 2] Said counterelectrode is an electro-optic device according to claim 1 characterized by being 
formed the shape of a strip of paper, and in the shape of a stripe so that the field which sees 
superficially and counters said wiring may be avoided for every wiring. 

[Claim 3] Said counterelectrode is an electro-optic device according to claim 1 characterized by the 
thing which adjoin each other the field which sees superficially and counters said wiring, and which is 
formed so that it may avoid for two or more wiring of every. 

[Claim 4] Said counterelectrode is an electro-optic device according to claim 1 characterized by not 
being formed in said boundary region at all. 

[Claim 5] Said wiring is an electro-optic device given in any 1 term of claims 1-4 characterized by 
including the picture signal line for supplying the picture signal formed in said boundary region. 
[Claim 6] Said wiring is an electro-optic device given in any 1 term of claims 1-5 characterized by 
including the data line for being formed in said image display field at least, and supplying a picture signal. 
[Claim 7] The electro-optic device according to claim 6 characterized by supplying the picture signal by 
which serial-parallel conversion was carried out to the same timing to two or more data lines which 
adjoin each other. 

[Claim 8] It is an electro-optic device given in any 1 term of claims 1-7 which equip said boundary 
region with the circumference circuit further, and are characterized by said wiring including drawer 
wiring which connects the picture signal line and this picture signal line, and said circumference circuit 
for supplying the picture signal formed in said boundary region. 

[Claim 9] Said circumference circuit is an electro-optic device according to claim 8 characterized by 
including the sampling circuit which samples the picture signal supplied to said drawer wiring. 
[Claim 10] An electro-optic device given in any 1 term of claims 1-9 to which the vertical flow terminal 
for connecting said counterelectrode and part of said wiring electrically is characterized by being 
prepared in the corner of said 2nd substrate. 

[Claim 1 1] It is an electro-optic device given in any 1 term of claims 1-10 characterized by for said 1st 
and 2nd substrates being stuck by the sealant in the seal field established in the outside of said image 
display field, and not forming said counterelectrode in the field which counters said wiring in said seal 
field selectively at least. 

[Claim 12] Said counterelectrode is an electro-optic device according to claim 11 characterized by not 
being formed in said seal field at all. 

[Claim 13] The electro-optic device according to claim 12 characterized by having further a conductive 
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light-shielding film containing the vertical flow terminal area for connecting the part and said 
counterelectrode of said wiring to said 2nd substrate electrically while specifying a frame to the 
perimeter of said image display field. 

[Claim 14] An electro-optic device given in any 1 term of claims 1-13 characterized by forming said 
counterelectrode on the light-shielding film which equips said 2nd substrate with the conductive light- 
shielding film which consists of film containing aluminum further while specifying a frame to the 
perimeter of said image display field, and specifies said frame. 

[Claim 15] Come to pinch electrooptic material between the 1st substrate of a couple, and the 2nd 
substrate, and to the image display field on said 1st substrate To the boundary region which is equipped 
with two or more pixel electrodes, and is located around said image display field on said 1st substrate, 
and said image display field The electro-optic device characterized by having the counterelectrode 
formed in the field which does not counter the wiring part which is in said boundary region at least 
among said wiring while equipping said pixel electrode with wiring for supplying a signal and countering 
said two or more pixel electrodes on said 2nd substrate. 

[Claim 16] The membrane formation process which forms the electric conduction film which is the 
manufacture approach of the opposite substrate concerning an electro-optic device given in any 1 term 
of claims 1-15, and serves as said counterelectrode all over said 2nd substrate, The manufacture 
approach of the opposite substrate characterized by having the etching process which forms said 
counterelectrode by removing selectively at least said electric conduction film formed in the field which 
counters said wiring of the photolithography and etching to said electric conduction film. 
[Claim 17] The manufacture approach of the opposite substrate according to claim 16 characterized by 
to have further the cutting process which cuts in the field which met the cutting plane line with which 
said electric-conduction film which formed two or more said opposite substrates on the mother 
substrate, and was formed in the field which met the cutting plane line at said etching process in 
addition to the field which counters said wiring was removed, and said electric-conduction film was 
removed. 

[Claim 18] Said cutting process is the manufacture approach of the opposite substrate according to 
claim 17 characterized by cutting with a dicing blade. 

[Claim 19] The projection mold display characterized by having the light source, the light valve which 
becomes any 1 term of claims 1-15 with the electro-optic device of a publication, the light guide section 
material which carries out the light guide of the light generated from said light source to said light valve, 
and the incident light faculty material which projects the light modulated with said light valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as 
liquid crystal equipment equipped with the electrode of the couple prepared between the substrates of a 
couple at the side which it comes to pinch electrooptic material and faces the electrooptic material in 
the substrate of this couple, and the manufacture approach of those. 
[0002] 

[Description of the Prior Art] Generally with this kind of electro-optic device, it has the TFT array 
substrate with which wiring of the data line which is connected to the thin film transistor (TFT (Thin 
Film Transistor) is called suitably below) and this which carry out switching control of a pixel electrode 
and this, and supplies a picture signal, the scanning line which supplies a scan signal etc. was prepared. 
Furthermore, opposite arrangement is carried out at the side by which wiring of this TFT array substrate 
etc. has been arranged, and it has the opposite substrate with which the counterelectrode was prepared 
in the whole surface else [, such as a light filter and a light-shielding film, ]. Electrooptic material, such 
as liquid crystal, is pinched between these TFT array substrates and an opposite substrate. And it is 
constituted by the thing (for example, the orientation condition of liquid crystal is changed) 
corresponding to a pixel electrode for which driver voltage is generated and each electrooptic material 
part is driven between a pixel electrode and a counterelectrode for every pixel so that a display action 
may be performed. 

[0003] To this kind of electro-optic device, moreover, to the boundary region of the outside of an image 
display field Various wiring, such as a picture signal line for supplying a picture signal to a sampling 
circuit, The sampling circuit which samples the picture signal supplied to a picture signal line according 
to a sampling circuit driving signal, and is supplied to the data line. The data-line actuation circuit which 
supplies this sampling circuit driving signal to a sampling circuit, In order to supply the picture signal 
supplied to the data line to a pixel electrode, there is an actuation circuit built-in thing equipped with 
circumference actuation circuits, such as a scanning-line actuation circuit for supplying the scan signal 
which performs switching operation of TFT to the scanning line. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if opposite arrangement of wiring of drawer wiring 
from the picture signal line on a TFT array substrate and the picture signal line concerned etc. and the 
counterelectrode on an opposite substrate is carried out like ****, potential fluctuation of a 
counterelectrode will arise in potential fluctuation of a picture signal with the parasitic capacitance 
between both. That is, in drawing 1 6 , potential change of the picture signal VID supplied to a picture 
signal line fluctuates the counterelectrode potential LCCOM which should be fixed potential (however, 
the fixed potential at the time of reversal actuation reversed periodically is also included) essentially, as 
shown in an arrow head a. Since the potential impressed to electrooptic material at the time of selection 
actuation of the data line after the next step changes to a contingency before fluctuation of this 
counterelectrode potential LCCOM, i.e., potential fluctuation of common wiring, returns to an original 
programmed voltage, the trouble that a ghost occurs is shown in a display image. 
[0005] In the case of the electro-optic device of a transparency mold, since it is necessary to form 
especially a counterelectrode from a transparent electrode, as for such a counterelectrode, it is 
common to form from the ITO (Indium Tin Oxide) film, however, the ITO film — like — comparatively — 
high — if a counterelectrode is formed from the electric conduction film [ **** ], before a 
counterelectrode becomes common potential after the potential fluctuation by parasitic capacitance 
with the picture signal line like **** etc., the writing to the pixel electrode of a picture signal will be 
completed. For this reason, there is a trouble that generating of the ghost by the applied parasitic 
capacitance becomes remarkable. 

[0006] Moreover, since opposite arrangement of wiring and the counterelectrode with which the width of 
face of potential fluctuation supplies a large or signal with a high frequency especially in an actuation 
circuit built-in case is carried out, there is a trouble that the potential fluctuation in the 
counterelectrode by such parasitic capacitance becomes large, and a ghost's generating becomes more 
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remarkable as a result. 

[00d7] Furthermore, there is a trouble that such a ghost is conspicuous on vision, so that there are 
many numbers changed into a parallel picture signal, when carrying out serial-parallel conversion of the 
picture signal, changing a serial picture signal to two or more parallel picture signals and making a 
frequency low. That is, the ghost concerned spreads in the shape of [ big ] a block, and it becomes easy 
to check him by looking, so that there is many serial-parallel conversion, since the starting ghost leaves 
and generates only the number of the data line equal to the number of serial-parallel conversion from an 
original image on a screen. Especially the ghost of the letter of a block concerned also has the trouble 
that animation display is further conspicuous on vision at any rate in the case of data display, such as a 
personal computer screen. 

[0008] In addition, although the cure which prepares the shielding film which shields a counterelectrode 
from a picture signal line etc. to such a problem, forms the counterelectrode itself from the low 
resistance film, or carries out additional formation of the low resistance film on a counterelectrode is 
also considered, it is expected that the malfunction of electrooptic material happens by causing lifting of 
cost by the laminated structure of an opposite substrate and complication of a production process in 
any case, the added shielding film. 

[0009] Let it be a technical problem to offer the electro-optic device in which the high-definition image 
display by which potential fluctuation of the counterelectrode resulting from the applied parasitic 
capacitance was reduced, and the ghost was reduced by this is possible, and its manufacture approach 
by this invention being made in view of the above-mentioned trouble, and reducing the parasitic 
capacitance between wiring arranged on one substrate with the comparatively easy configuration, and 
the counterelectrode arranged on the substrate of another side which counters this. 
[0010] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, it comes to pinch electrooptic material between the 1st and 2nd 
substrates of a couple. The image display field on said 1st substrate is, equipped with two or more pixel 
electrodes. To the boundary region located around said image display field on said 1st substrate, and 
said image display field While equipping said pixel electrode with wiring for supplying a signal and 
countering said two or more pixel electrodes on said 2nd substrate, it is characterized by not forming a 
counterelectrode in a part of field [ at least ] which counters the wiring part which is in said boundary 
region at least among said wiring. 

[001 1] According to the electro-optic device of this invention, at the time of the actuation, signals, such 
as a picture signal, are supplied to wiring formed on the 1st substrate, and a pixel electrode is supplied. 
Therefore, according to the starting signal, driver voltage is impressed between a pixel electrode and a 
counterelectrode for every pixel, the electrooptic material among both drives, and electro-optics-image 
display is performed. The counterelectrode is not formed in a part of field [ at least ] which counters the 
wiring part which is in a boundary region among wiring of a picture signal line etc. especially here. 
Therefore, as compared with the case where the counterelectrode is further formed all over the 2nd 
substrate when all are formed also in the field to which a counterelectrode counters wiring in a boundary 
region, the parasitic capacitance between a counterelectrode and wiring is reduced only for the part to 
which the counterelectrode has not countered wiring. Consequently, according to this invention, 
potential fluctuation of the counterelectrode by potential fluctuation of the signal (for example, picture 
signal) supplied to wiring resulting from the parasitic capacitance between the built counterelectrode 
and wiring can be reduced. Since the parasitic capacitance between the counterelectrode which the 
electro-optic device concerned is a transparency mold, and is especially built even if the ITO film etc. 
forms a counterelectrode from the transparence electric conduction film of high resistance 
comparatively, and wiring is reduced, it becomes possible to reduce potential fluctuation of the 
counterelectrode resulting from this, and is very advantageous. Consequently, potential of a 
counterelectrode can be made into fixed potential (however, the fixed potential at the time of reversal 
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actuation reversed periodically is also included) good, and the high-definition image display by which the 
ghost was reduced by this becomes possible. 

[0012] In addition, such a counterelectrode does not need to be formed in the field which counters the 
wiring part which may be selectively formed in the field which counters the wiring part in a boundary 
region, or is in a boundary region at all. 

[0013] In one mode of the electro-optic device of this invention, said counterelectrode is formed the 
shape of a strip of paper, and in the shape of a stripe so that the field which sees superficially and 
counters said wiring may be avoided for every wiring. 

[0014] According to this mode, the counterelectrode is formed in the shape of a strip of paper so that 
the field which counters wiring on the 1 st substrate may be avoided for every wiring. For example, the 
counterelectrode is not formed in the field which counters wiring in a boundary region for every wiring. 
Or the counterelectrode is formed in the shape of a stripe so that the field which counters wiring on the 
1st substrate may be avoided for every wiring. For example, the counterelectrode is not formed in the 
field which counters wiring to a boundary region and the whole image display field for every wiring. 
Therefore, potential fluctuation of the counterelectrode by potential fluctuation of the signal supplied to 
wiring resulting from the parasitic capacitance between wiring and a counterelectrode can be reduced. 
[0015] Or in other modes in the electro-optic device of this invention, said counterelectrode is formed 
so that the field which sees superficially and counters said wiring may be avoided for two or more wiring 
of every which adjoins each other. 

[0016] According to this mode, the counterelectrode is formed so that the field which counters wiring on 
the 1st substrate may be avoided for two or more wiring of every. For example, there is a field in which 
the counterelectrode is not formed in the shape of a block for every side of a boundary region. 
Therefore, potential fluctuation of the counterelectrode by potential fluctuation of the signal supplied to 
wiring resulting from the parasitic capacitance between wiring and a counterelectrode can be reduced. 
[001 7] Or in other modes in the electro-optic device of this invention, said counterelectrode is not 
formed in said boundary region at all. 

[0018] According to this mode, in the field which counters wiring on the 1st substrate, the 
counterelectrode is not formed in the boundary region at all. Therefore, potential fluctuation of the 
counterelectrode by potential fluctuation of the signal supplied to wiring resulting from the parasitic 
capacitance between wiring and a counterelectrode can be reduced as much as possible. 
[0019] In other modes in the electro-optic device of this invention, said wiring contains the picture 
signal line for supplying the picture signal formed in said boundary region. 

[0020] According to this mode, in the field in which the width of face of potential fluctuation generally 
counters the picture signal line by which a large picture signal with a high frequency is supplied, the 
counterelectrode is not formed selectively at least. Therefore, potential fluctuation of the 
counterelectrode by potential fluctuation of the picture signal supplied to the picture signal line resulting 
from the parasitic capacitance between a picture signal line and a counterelectrode can be reduced. 
[0021] In other modes in the electro-optic device of this invention, said wiring contains the data line for 
being formed in said image display field at least, and supplying a picture signal. 

[0022] According to this mode, in the field in which the width of face of potential fluctuation generally 
counters the data line with which a large picture signal with a high frequency is supplied, the 
counterelectrode is not formed selectively at least. Therefore, potential fluctuation of the 
counterelectrode by potential fluctuation of the picture signal supplied to the data line resulting from the 
parasitic capacitance between the data line and a counterelectrode can be reduced. 
[0023] In this mode, the picture signal by which serial-parallel conversion was carried out may be 
supplied to two or more data lines which adjoin each other to the same timing. 

[0024] Thus, if constituted, potential fluctuation of the counterelectrode by the potential fluctuation 
resulting from the picture signal line which supplies the picture signal which carried out serial-parallel 
conversion, and the parasitic capacitance between counterelectrodes can be reduced. Therefore, the 
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ghost checked by looking in the shape of a block according to the number of serial-parallel conversion 
can be reduced. For this reason, since it can avoid generating the ghost of the letter of a block even if it 
performs simultaneous actuation of two or more data lines, using TFT of the low engine performance as 
a sampling circuit, raising drive frequency especially, it is very advantageous practically. 
[0025] In other modes in the electro-optic device of this invention, said boundary region is further 
equipped with the circumference circuit, and said wiring includes drawer wiring which connects the 
picture signal line and this picture signal line, and said circumference circuit for supplying the picture 
signal formed in said boundary region. 

[0026] According to this mode, in the field in which the width of face of potential fluctuation generally 
counters the picture signal line and drawer wiring with which a large picture signal with a high frequency 
is supplied, the counterelectrode is not formed selectively at least. Therefore, the potential fluctuation 
of the counterelectrode by potential fluctuation of a picture signal resulting from the parasitic 
capacitance between a picture signal line, drawer wiring, and a counterelectrode can be reduced. 
[0027] In this mode, said circumference circuit may also include the sampling circuit which samples the 
picture signal supplied to said drawer wiring. 

[0028] Thus, if constituted, the picture signal supplied to drawer wiring from a picture signal line will be 
sampled by the sampling circuit, and it will become possible to supply each pixel electrode through wiring 
of the data line etc. 

[0029] In other modes in the electro-optic device of this invention, the vertical flow terminal for 
connecting said counterelectrode and part of said wiring electrically is prepared in the corner of said 2nd 
substrate. 

[0030] According to this mode, it becomes possible to make a counterelectrode into fixed potential 
(however, for the fixed potential at the time of reversal actuation reversed periodically to also be 
included) good through some of vertical flow terminals prepared in the corner of the 2nd substrate 
(opposite substrate), and wiring. 

[0031] In other modes in the electro-optic device of this invention, said 1st and 2nd substrates are 
stuck by the sealant in the seal field established in the outside of said image display field, and said 
counterelectrode is not selectively formed in the field which counters said wiring in said seal field at 
least. 

[0032] According to this mode, the counterelectrode is not selectively formed in the field which 
counters wiring in a seal field at least. Therefore, potential fluctuation of the counterelectrode by 
potential fluctuation of the signal supplied to wiring resulting from the parasitic capacitance between 
wiring in a seal field and a counterelectrode can be reduced. In addition, the "seal field" in this 
application is a field of the outside of an image display field, and is included in a boundary region. 
[0033] In this mode, said counterelectrode does not need to be formed in said seal field at all. 
[0034] Thus, if constituted, potential fluctuation of the counterelectrode by potential fluctuation of the 
signal supplied to wiring resulting from the parasitic capacitance between wiring in a seal field and a 
counterelectrode can be reduced as much as possible. And since the height of the 2nd substrate front 
face where gap material contacts is made over the whole seal field as it is uniform when mixing the gap 
material for controlling the gap between substrates with the 1st substrate and the 2nd substrate in a 
sealant in the small electro-optic device of about 2 centimeters of vertical angles, it also becomes 
possible to control the gap between the substrates concerned by high degree of accuracy, for example. 
[0035] In this mode, you may have further a conductive light-shielding film containing the vertical flow 
terminal area for connecting the part and said counterelectrode of said wiring to said 2nd substrate 
electrically further, while specifying a frame to the perimeter of said image display field. 
[0036] Thus, if constituted, a light-shielding film can achieve both function to specify a frame, and 
function as a vertical flow terminal area, and is advantageous. And if it installs from the corner of the 
light-shielding film which specifies a frame and a vertical flow terminal area is prepared, since the 
configuration which takes a vertical flow in the boundary region located around a frame is obtained 
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reasonable, it is very advantageous. In addition, the field in which the "frame" in this application is 
formed is a field (field between the above-mentioned seal field and an image display field) which met the 
perimeter of an image display field among boundary regions, and is included in a boundary region. 
[0037] In other modes in the electro-optic device of this invention, said 2nd substrate is further 
equipped with the conductive light-shielding film which consists of film containing aluminum, while 
specifying a frame to the perimeter of said image display field, and said counterelectrode is formed on 
the light-shielding film which specifies said frame. 

[0038] The light-shielding film which consists of film containing aluminum according to this mode can 
achieve both function to specify the frame which has good protection-from-light nature, and function as 
a vertical flow terminal area which has good conductivity, and is advantageous. And in case the 
counterelectrode is formed on the starting light-shielding film and a counterelectrode is etched, it is not 
put to etching. Therefore, if such a configuration is taken, it becomes unnecessary to form the light- 
shielding film concerned from the construction material stabilized chemically [ it is strong to electric 
corrosion, or ], and is advantageous. 

[0039] In order that other electro-optic devices of this invention may solve the above-mentioned 
technical problem, it comes to pinch electrooptic material between the 1st substrate of a couple, and 
the 2nd substrate. The image display field on said 1st substrate is equipped with two or more pixel 
electrodes. To the boundary region located around said image display field on said 1st substrate, and 
said image display field While equipping said pixel electrode with wiring for supplying a signal and 
countering said two or more pixel electrodes on said 2nd substrate, you may have the counterelectrode 
formed in the field which does not counter the wiring part which is in said boundary region at least 
among said wiring. 

[0040] As compared with the case where the counterelectrode is further formed all over the 2nd 
substrate when all are formed also in the field to which a counterelectrode counters wiring in a boundary 
region according to other electro-optic devices of this invention, the parasitic capacitance between a 
counterelectrode and wiring is reduced only for the part to which the counterelectrode has not 
countered wiring. Consequently, potential fluctuation of the counterelectrode by potential fluctuation of 
the signal (for example, picture signal) supplied to wiring resulting from the parasitic capacitance 
between the built counterelectrode and wiring can be reduced. 

[0041] In order that the manufacture approach of the opposite substrate of this invention may solve the 
above-mentioned technical problem, it is the manufacture approach of the opposite substrate (the 
various modes are also included) concerning the electro-optic device of this invention mentioned above. 
By the membrane formation process which forms the electric conduction film which serves as said 
counterelectrode all over said 2nd substrate, and the photolithography and etching to said electric 
conduction film It has the etching process which forms said counterelectrode by removing selectively at 
least said electric conduction film formed in the field which counters said wiring. 
[0042] According to the manufacture approach of the opposite substrate of this invention, first, at a 
membrane formation process, the electric conduction film which serves as a counterelectrode all over 
the 2nd substrate is formed, and the electric conduction film formed in the field which counters wiring 
by the photolithography and etching is selectively removed at least by the etching process after that. 
Therefore, the opposite substrate concerning the electro-optic device (the various modes are also 
included) of this invention mentioned above can be manufactured comparatively easily. 
[0043] In one mode of the opposite substrate of this invention, two or more said opposite substrates are 
formed on a mother substrate, and, in addition to the field which counters said wiring, it has further the 
cutting process which cuts in the field which met the cutting plane line with which said electric 
conduction film formed in the field which met the cutting plane line was removed, and said electric 
conduction film was removed at said etching process. 

[0044] According to this mode, two or more formation of the opposite substrate is carried out on a 
mother substrate. And at an etching process, the electric conduction film formed in the field which met 
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the cutting plane line is removed, and cutting is performed after that in the field which met the cutting 
plane line with which the electric conduction film was removed by the cutting process which separates 
two or more opposite substrates from a mother substrate. Therefore, the before-it-happens prevention 
of the generating of the dust and foreign matter which are produced by the counterelectrode which 
consists of ITO film etc. being disconnected at a cutting process can be carried out. Conversely, since 
what is necessary is just to add some modification to the field to which criteria, then this invention etch 
the manufacture approach which includes the etching process for reducing generating of the dust from 
the ITO film in such a cutting process etc. and a foreign matter from the first if it says, it is necessary 
to hardly cause the increment in a production process, and is very advantageous on practice. 
[0045] The cutting process of the opposite substrate of this invention is cut with a dicing blade. 
[0046] According to this mode, an opposite substrate is easily separable, rotating a dicing blade along 
with the cutting plane line formed on the mother substrate. 

[0047] It is characterized by equipping the projection mold indicating equipment of this invention with 
the light source, the light valve which becomes with the electro-optic device of this invention, the light 
guide section material which carries out the light guide of the light generated from said light source to 
said light valve, and the incident light faculty material which projects the light modulated with said light 
valve, in order to solve the above-mentioned technical problem. 

[0048] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0049] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0050] First, the whole electro-optic device configuration in the operation gestalt of this invention is 
explained with reference to drawing 1 and drawing 2 . Here, the liquid crystal equipment of the actuation 
circuit built-in TFT active-matrix actuation method which is an example of an electro-optic device is 
taken for an example. 

[0051] Drawing 1 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 2 is the H-H' sectional view of drawing 1 . 
[0052] In drawing 1 and drawing 2 , opposite arrangement of the TFT array substrate 10 and the 
opposite substrate 20 is carried out with the electro-optic device concerning this operation gestalt. The 
liquid crystal layer 50 is enclosed between the TFT array substrate 10 and the opposite substrate 20, 
and the TFT array substrate 10 and the opposite substrate 20 are mutually pasted up by the sealant 52 
prepared in the seal field located in the perimeter of image display field 10a. 

[0053] After it consists of ultraviolet-rays hardening resin, heat-curing resin, etc. in order to stick both 
substrates, and a sealant 52 is applied on the TFT array substrate 10 in a manufacture process, it is 
stiffened by UV irradiation, heating, etc. Moreover, in the sealant 52, gap material, such as a glass fiber 
for making spacing between both substrates (gap between substrates) into a predetermined value or a 
glass bead, is sprinkled. That is, the electro-optic device of this operation gestalt is small as an object 
for the light valves of a projector, and suitable for performing an enlarged display. However, the electro- 
optic device concerned is large-sized like a liquid crystal display or a liquid crystal television, and as 
long as it is liquid crystal equipment which performs an actual size display, such gap material may be 
contained in the liquid crystal layer 50. 

[0054] In parallel to the inside of the seal field where the sealant 52 has been arranged, the frame 53 of 
the protection-from-light nature which specifies image display field 10a is formed in the opposite 
substrate 20 side. It cannot be overemphasized that a frame 53 may be formed in the TFT array 
substrate 10 side. The data-line actuation circuit 101 and the external circuit connection terminal 102 
are formed in the lateral part of the seal field where the sealant 52 has been arranged among the 
boundary regions which spread around an image display field along with one side of the TFT array 
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substrate 10, and the scanning-line actuation circuit 104 is established in it along with two sides which 
adjoin this one side. Furthermore, two or more wiring 105 for connecting between the scanning-line 
actuation circuits 104 established in the both sides of image display field 10a is formed in one side in 
which the TFT array substrate 10 remains. Moreover, as shown in drawing 1 , in at least one place 
( drawing 1 four places) of the corner section of the opposite substrate 20, the vertical flow material 106 
is arranged among both substrates, and the corner section of the counterelectrode 21 formed at the 
opposite substrate 20 functions as a vertical flow terminal by the side of the opposite substrate 20. On 
the other hand, in the field which counters these corners, the vertical flow terminal by the side of the 
TFT array substrate 10 is prepared in the TFT array substrate 10. By these, an electric flow can be 
taken between the TFT array substrate 10 and the opposite substrate 20. 

[0055] Especially with this operation gestalt, the sampling circuit 301 is established in the field on the 

TFT array substrate 10 under a frame 53. The sampling circuit 301 is constituted so that the picture 

signal supplied to a picture signal line may be sampled according to the sampling circuit driving signal 

supplied from the data-line actuation circuit 101 and the data line may be supplied. 

[0056] Next, the circuitry and actuation in the constituted electro-optic device are explained with 

reference to drawing 3 like the above. Drawing 3 is the block diagram showing the equal circuit and 

circumference circuits in two or more pixels formed in the shape of [ which constitutes the image 

display field of an electro-optic device ] a matrix, such as various components and wiring. 

[0057] In drawing 3 , the pixel TFT30 for carrying out switching control of pixel electrode 9a and the 

pixel electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of 

[ which constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, 

and data-line 6a to which a picture signal is supplied is electrically connected to the source of the pixel 

TFT30 concerned. 

[0058] In the boundary region which is outside image display field 10a, the end (it is a soffit in drawing 
3 ) of data-line 6a is connected to the drain of the sampling TFT302 which constitutes a sampling 
circuit 301. On the other hand, the picture signal line 1 15 is connected to the source of sampling 
TFT302 through the drawer wiring 1 16. The sampling circuit actuation signal line 1 14 connected to the 
data-line actuation circuit 101 is connected to the gate of sampling TFT302. And the picture signals 
VID1-VID6 supplied to the picture signal line 115 are constituted so that it may be sampled by sampling 
TFT302 and picture signals S1-Sn may be supplied to each data-line 6a according to a sampling circuit 
driving signal being supplied through the sampling circuit actuation signal line 1 14 from the data-line 
actuation circuit 101. 

[0059] Here, with this operation gestalt, a sampling circuit driving signal common to the gate of the 
sampling TFT302 corresponding to said data-line 6a is supplied so that this picture signal can be written 
in for six data-lines 6a which adjoins each other to the same timing. By the serial-parallel conversion 
circuit which is an external circuit, a serial picture signal is elongated 6 times, serial-parallel conversion 
is carried out and the parallel picture signals VID1-VID6 are supplied. Thus, by carrying out serial- 
parallel conversion of the picture signal for every six data lines, it cannot come out of the write-in time 
amount of a picture signal 6 times as much as possible, and the drive frequency of a data-line actuation 
circuit can be reduced to one sixth. Thereby, even if the capacity of sampling TFT302 or a pixel TFT30 
is low, a high-speed image processing becomes possible. In addition, although the write-in time amount 
of a picture signal can be elongated the more the more there is many serial-parallel conversion, it is 
necessary to form the picture signal line 115 only several serial-parallel conversion minutes. 
[0060] Moreover, scanning-line 3a is electrically connected to the gate of a pixel TFT30, and it consists 
of predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a 
by the scanning-line actuation circuit 104 in pulse line sequential at this order. It connects with the 
drain of a pixel TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, S2, — , Sn 
supplied from data-line 6a in the pixel TFT30 which is a switching element when only a fixed period 
closes the switch to predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , 
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Sn of the predetermined level written in the liquid crystal as an example of electrooptic material through 
pixel electrode 9a is carried out between the counterelectrodes 21 formed in the opposite substrate 20 
in drawing 2 . When the orientation and order of molecular association change with the potential level 
impressed, liquid crystal modulates light and enables a gradation display. The transmission to incident 
light decreases according to the electrical potential difference impressed in the unit of each pixel when 
it was in no MARI White mode, if it is in NOMA reeve rack mode, the transmission to incident light will 
be increased according to the electrical potential difference impressed in the unit of each pixel, and light 
with the contrast according to a picture signal will carry out outgoing radiation from an electro-optic 
device as a whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is 
added to the liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode 21. It ranks with scanning-line 3a, and while the fixed potential side capacity electrode 
of storage capacitance 70 is included, capacity line 3b fixed to constant potential is prepared. Capacity 
line 3b is connected with the constant potential line on the outside of image display field 10a, and the 
fixed potential VCAP is supplied. The fixed potential VCAP is supplied from the outside of an electro- 
optic device. Or you may supply from constant potential lines, such as a power source of the data-line 
actuation circuit 101 prepared on a TFT array substrate, or the scanning-line actuation circuit 104, and 
may connect with the counterelectrode potential of the constant potential supplied to the 
counterelectrode 21 of the opposite substrate 20. If such a configuration is taken, in order that there 
may be no need of forming the external circuit connection terminal 102 in drawing 1 for fixed potential 
VCAP supply, it is advantageous to the miniaturization of an electro-optic device. 
[0061] Next, the detail configuration of the electro-optic device in the C region enclosed with the 
broken line of drawing 2 is explained with reference to drawing 4 . Drawing 4 is the top view of this field, 
and expresses the representative circuit schematic of drawing 3 here as concrete pattern drawing. 
[0062] In drawing 4 , the sampling TFT302 which constitutes a sampling circuit 301 is electrically 
connected to the source of the semi-conductor layer 304 through the drawer wiring 116 installed from 
the picture signal line, and contact hole 305a. On the other hand, the drain of the semi-conductor layer 
304 is electrically connected through data-line 6a and contact hole 305b. The gate of sampling TFT302 
is electrically connected with the sampling circuit actuation signal line 114 through contact hole 305b. 
Data-line 6a supplies picture signals S1~Sn to pixel electrode 9a. Here, the gate line 303 is formed in 
the gate of six samplings TFT30 as common wiring so that the adjoining sampling TFT302 can be 
controlled to six-piece coincidence. 

[0063] As shown in drawing 3 and drawing 4 , with this operation gestalt, the seal field which applied the 
sealant 52 for sticking the TFT array substrate 10 and the opposite substrate 20 is prepared between 
the picture signal line 1 15 and the sampling circuit 301. This forms the seal field by using effectively 
wiring fields, such as the sampling circuit actuation signal line 1 14 and the drawer wiring 1 16. Moreover, 
as the scanning-line actuation circuit 104 shows drawing 1 , when forming on the TFT array substrate 
10 outside the opposite substrate 20, the installation section of scanning-line 3a is used effectively, and 
it is good also as a seal field. 

[0064] Conventionally, in the seal field where transparency electric conduction film, such as ITO 
currently formed all over the opposite substrate 20, is applied to a sealant 52, or its neighborhood, it 
constitutes from this operation gestalt here so that it may not lap with the drawer wiring 1 16 which 
supplies the sampling circuit actuation signal line 114 which supplies a sampling circuit driving signal, and 
a picture signal selectively at least and a counterelectrode may not be formed. 

[0065] It is made not to form the counterelectrode 21 on the opposite substrate 20 in the drawer wiring 
1 16 section which supplies a picture signal in drawing 5 which specifically showed the sectional view of 
the A-A' line of drawing 4 . Thereby, since parasitic capacitance does not arise between the drawer 
wiring 116 and a counterelectrode, the counterelectrode potential supplied to a counterelectrode 21 is 
not changed in response to the effect of potential fluctuation of the picture signal supplied to the 
drawer wiring 1 16. Therefore, without being influenced by the picture signal VID of potential fluctuation 
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in the period (namely, selection period of data-line 6a) which the sampling TFT302 turns on, as shown in 
drawing Iff , like an arrow head b in the counterelectrode potential LCCOM, since it is fixed, a ghost 
always does not arise. 

[0066] When carrying out serial-parallel conversion of the serial picture signal especially, in order to 
choose simultaneously two or more data-line 6a, Although the ghost of the letter of a block occurred 
and reduced image quality grace remarkably since two or more selected data-line 6a of all was 
influenced when potential fluctuation like an arrow head a took place to the counterelectrode potential 
LCCOM With this operation gestalt, in order that the counterelectrode potential LCCOM may not carry 
out capacity coupling to a picture signal VID, even if the number of serial-parallel conversion increases, 
a ghost does not occur. Although the number of serial-parallel conversion must be increased unless the 
capacity of sampling TFT302 is raised since the frequency of a picture signal VID becomes a high speed 
so that it becomes a high definition electro-optic device, it becomes possible by taking the configuration 
of this operation gestalt for there to be no ghost and to realize the high definition high electro-optic 
device of image quality grace. 

[0067] Next, the various examples of the opposite substrate 20 of this operation gestalt are explained 
with reference to drawing 1 1 from drawing 6 . In addition, drawing 6 to drawing 10 is the top view 
showing the flat-surface pattern of the counterelectrode 21 formed in the opposite substrate 20 shown 
in drawing 1 with a frame 53, respectively. 

[0068] In the example shown in drawing 6 , a counterelectrode 21 is seen superficially, and it is formed 
in the shape of a strip of paper so that the field 401 which counters the drawer wiring 1 16 from the 
picture signal line 1 15 shown by drawing 3 prepared between sampling circuits 301 from the data-line 
actuation circuit 101 or the picture signal line 115 concerned and wiring of sampling circuit actuation 
signal-line 1 14 grade may be avoided for every wiring. Since the counterelectrode 21 is not formed in 
the field to which the opposite substrate 20 laps with wiring in the part by this at least, potential 
fluctuation of the counterelectrode 21 by potential fluctuation of the signal supplied to wiring resulting 
from the parasitic capacitance between wiring and a counterelectrode 21 can be reduced. 
[0069] In the example shown in drawing 7 , a counterelectrode 21 is seen superficially, and it is formed 
so that the field 402 of the letter of a block which counters the drawer wiring 1 16 from the picture 
signal line 115 shown by drawing 3 prepared between sampling circuits 301 from the data-line actuation 
circuit 101 or the picture signal line 1 15 concerned and two or more wiring of sampling circuit actuation 
signal-line 114 grade may be avoided. Since the counterelectrode 21 is not formed in the field to which 
the opposite substrate 20 laps with wiring in the shape of a block in the part by this at least, potential 
fluctuation of the counterelectrode 21 by potential fluctuation of the signal supplied to wiring resulting 
from the parasitic capacitance between wiring and a counterelectrode 21 can be reduced substantially. 
[0070] In the example shown in drawing 8 , a counterelectrode 21 is seen superficially, and in near the 
neighborhood of not only the field that counters the drawer wiring 116 from the picture signal line 1 15 
shown by drawing 3 prepared between sampling circuits 301 from the data-line actuation circuit 101, or 
the picture signal line 115 concerned, and wiring of sampling circuit actuation signal-line 114 grade but 
the opposite substrate 20, it is formed, respectively so that the field 403 of the letter of a block may be 
avoided. Even if it mixes the gap material for controlling the TFT array substrate 10 and the gap 
between the opposite substrates 20 into the sealant 52 in drawing 1 according to this configuration, 
since the counterelectrode 21 is formed so that the neighborhood of the opposite substrate 20 may be 
avoided uniformly, it can perform gap control between the TFT array substrate 10 and the opposite 
substrate 20 with high degree of accuracy. Since the counterelectrode 21 is not formed in the field to 
which the opposite substrate 20 laps with wiring in the shape of a block in the part by this at least, the 
high electro-optic device of the image quality grace which it not only can reduce substantially potential 
fluctuation of the counterelectrode 21 by potential fluctuation of the signal supplied to wiring resulting 
from the parasitic capacitance between wiring and a counterelectrode 21, but does not have an irregular 
color etc. by the stable gap control is realizable. 
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[0071] In addition, by the example shown in drawing 8 from drawing 6 , counterelectrode 21 part installed 
in the four' corner sections of the opposite substrate 20 is functioning as a vertical flow terminal which 
contacts the vertical flow material 106 on the TFT array substrate 10 shown in drawing 1 , respectively. 
What is necessary is just to have prepared the vertical flow terminal which supplies counterelectrode 
potential to the counterelectrode 21 on the opposite substrate 20 from the TFT array substrate 10 in 
the one or more corner sections of the opposite substrate 20. Furthermore, the light-shielding film 
which constitutes a frame 53 from an example shown in drawing 8 from drawing 6 is covered with 
transparency electric conduction film, such as ITO which constitutes a counterelectrode 21 on the 
opposite substrate 20. Therefore, in this case, in case a counterelectrode 21 is formed by etching during 
that manufacture, the light-shielding film which constitutes a frame 53 is not put to etching. For this 
reason, it is satisfactory, even if it is weak to electric corrosion and forms a frame 53 from the light- 
shielding film containing aluminum with chemical low stability (aluminum). On the contrary, since good 
protection-from-light nature and good conductivity make it comparatively cheap and are not only 
acquired, but incident light can be reflected by aluminum with a high reflection factor when using as a 
light valve of a projection mold if a frame 53 is formed from the light-shielding film containing aluminum, 
the temperature rise of an electro-optics device table side can be prevented. A light-fast life can be 
improved by this and it is advantageous. 

[0072] In the example shown in drawing 9 , a counterelectrode 21 is seen superficially and formed in the 
boundary region 404 at all including the seal field. That is, the counterelectrode 21 is more greatly 
formed a little from image display field 10a. Thus, if constituted, since there will be no field with which 
the drawer wiring 1 16 from the picture signal line 1 15 shown by drawing 3 prepared between sampling 
circuits 301 from the data-line actuation circuit 101 or the picture signal line 115 concerned, wiring of 
sampling circuit actuation signal-line 114 grade, and a counterelectrode 21 lap, Since potential 
fluctuation of the counterelectrode 21 by potential fluctuation of the signal supplied to wiring resulting 
from the parasitic capacitance between wiring and a counterelectrode 21 does not arise, a ghost does 
not occur. Moreover, the surface height of the opposite substrate 20 with which the gap material mixed 
into the sealant 52 in drawing 1 contacts is made to homogeneity over the whole seal field according to 
this operation gestalt. For this reason, the gap between substrates by gap material is controllable by 
high degree of accuracy. For example, since the thickness of the ITO film which constitutes a 
counterelectrode 21 is 100-200nm, if it is made not to form a counterelectrode 21 locally in a seal field, 
according to this thickness, control of the gap between substrates will become instability. 
[0073] When a counterelectrode 21 is small formed like drawing 9 , it becomes impossible however, to 
make it function like the example shown in drawing 8 from drawing 6 as a vertical flow terminal in 
contact with the vertical flow material 106 shown in drawing 1 . Therefore, what is necessary is to install 
a frame 53 in the four corner sections of the opposite substrate 20, and just to consider as vertical flow 
terminal 53', while forming a frame 53 from a conductive light-shielding film in this case, as shown in 
drawing 9 . In this case, it cannot be overemphasized that the light-shielding film and counterelectrode 
.21 of the conductivity which forms a frame 53 are connected electrically. 

[0074] Furthermore, if a counterelectrode 21 is formed small in this way, in case a counterelectrode 21 
will be etched during the manufacture, the light-shielding film which constitutes the frame 53 located in 
the lower layer will also be put to etching. Therefore, it is desirable to form a frame 53 in this case from 
the light-shielding film stabilized chemically [ it is strong to electric corrosion, or ]. 

[0075] It compares with the case where the counterelectrode 21 is further formed all over the opposite 
substrate 20 as shown in drawing 9 from drawing 6 above, when all are formed also in the field to which 
a counterelectrode 21 counters wiring in a boundary region. With this operation gestalt, only the part to 
which the counterelectrode 21 has not countered the drawer wiring 1 16 from the picture signal line 1 15 
or the picture signal line 1 15 concerned, and wiring of sampling circuit actuation signal-line 1 14 grade in 
a boundary region including a seal field or a frame field The parasitic capacitance between a 
counterelectrode 21 and wiring is reduced. Consequently, according to this operation gestalt, potential 
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fluctuation of the counterelectrode 21 by potential fluctuation of the picture signal on wiring resulting 
frorfi the parasitic capacitance between a counterelectrode 21 and wiring etc. can be reduced. 
[0076] Also when a counterelectrode 21 consists of ITO film of high resistance etc. comparatively like 
this operation gestalt especially, potential fluctuation of the counterelectrode 21 resulting from this can 
be efficiently reduced by reducing the parasitic capacitance between a counterelectrode 21 and wiring in 
this way. Consequently, potential of a counterelectrode 21 can be made into fixed potential (however, 
the fixed potential at the time of reversal actuation reversed periodically is also included) good. 
[0077] In addition, if a counterelectrode 21 is not formed in a seal field like this operation gestalt, since 
the permeability in this field improves that much, in case the sealant which consists of ultraviolet-rays 
hardening resin, heat-curing resin, etc., for example is stiffened using ultraviolet rays etc., it becomes 
advantageous somewhat. 

[0078] Next, the application of this operation gestalt is shown in drawing 10 and drawing 1111 . This 
operation gestalt explains the case where capacity coupling of the drawer wiring 1 16 from the picture 
signal line 1 15 or the picture signal line 1 15 concerned and not only wiring of sampling circuit actuation 
signal-line 1 14 grade but data-line 6a and a counterelectrode 21 is prevented. 
[0079] It is made for drawing 10 not to form a counterelectrode 21 in the example of the opposite 
substrate 20 shown in drawing 6 in the field 405 which laps with data-line 6a further. Thereby, with the 
picture signal supplied to data-line 6a f since potential fluctuation of counterelectrode potential does not 
arise, a ghost's generating can be reduced still more nearly substantially. 

[0080] Drawing 1 1 is a device for preventing resistance of a counterelectrode 21 becoming high, when 
constituted like drawing 10 , is constituting so that the counterelectrode 21 which laps with data-line 6a 
may be removed in a field 406, and can make as small as possible resistance of the counterelectrode 21 
of a part which laps with pixel electrode 9a. 

[0081] In addition, the application shown in drawing 10 and drawing 1 1 can be combined with the 
example of the opposite substrate 20 shown in drawing 6 - drawing 9 . 

[0082] Next, the configuration in the image display field of the electro-optic device of this operation 
gestalt is explained with reference to drawing 12 and drawing 13 . Drawing 12 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. Drawing 13 is the B-B' sectional view of drawing 12 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, contraction scales are made to have differed for each class or every each part 
material in drawing 12 and drawing 13 . 

[0083] The electro-optic device is equipped with the TFT array substrate 10 and the transparent 
opposite substrate 20 by which opposite arrangement is carried out at this in drawing 12 and drawing 
13 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, and a 
silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. 
[0084] In drawing 12 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0085] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of the 
drawing 12 Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a 
functions as a gate electrode. Thus, the pixel TFT30 by which opposite arrangement of the scanning-line 
3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 
6a at channel field 1a', respectively. 

[0086] As shown in drawing 12 and drawing 13 , capacity line 3b forms storage capacitance 70a through 
the insulating thin film 2 between 1f of pixel potential side capacity electrodes installed from high 
concentration drain field 1e of a pixel TFT30. Capacity line 3b is formed by the polish recon film of 
scanning-line 3a and this layer, and is etched by the same process. That is, 1f of pixel potential side 
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capacity electrodes consists of channel field 1a' of a pixel TFT30, and the same film, and the insulating 
thirf film 2*which forms 1st storage capacitance 70a is formed from the same film as the gate dielectric 
film of a pixel TFT30. even if the thickness of the insulating thin film 2 is thin by this — precise — high 
— storage capacitance can be formed with a dielectric film [ **** ]. Moreover, capacity line 3b and 1f 
of pixel potential side capacity electrodes are installed to the lower part of data-line 6a, and 1st storage 
capacitance 70a is formed also in this field. Thus, the storage capacitance 70 in drawing 3 can be 
increased by using a non-opening field effectively. 

[0087] On the other hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom on the TFT 
array substrate 10 in the shape of a grid. Bottom light-shielding film 1 1a consists of the metal simple 
substance containing at least one of refractory metals, such as Ti (titanium), Cr (chromium), W 
(tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), an alloy, metal silicide, a polysilicon side, a 
thing that carried out the laminating of these. Bottom light-shielding film 1 1a can shade the reflected 
light from the TFT array substrate 10 side by arranging so that a pixel TFT30 may be covered from the 
TFT array substrate 10 side through the bottom insulator layer 12. Thereby, since channel field 1a' and 
the adjoining field of a pixel TFT30 can be shaded at least, light can prevent generating of the leakage 
current originated and produced. Moreover, if data-line 6a sets bottom light-shielding film 1 1a caudad as 
shown in drawing 12 , and it connects with capacity line 3b electrically through a contact hole 1 3, it will 
function as redundancy wiring of capacity line 3b. It is possible this not only can to realize constant 
resistance-ization of a capacity line, but to form storage capacitance through the bottom insulator layer 
12 between 1f of pixel potential side capacity electrodes and bottom light-shielding film 11a. 
[0088] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
conductor layer 1a through contact holes 8a and 8b by relaying junction layer 80a. Junction layer 80a is 
electrically connected through high concentration drain field 1e of semi-conductor layer 1a, and contact 
hole 8a. If junction layer 80a is constituted so that it may pile up through a dielectric film 81 between 
capacity line 3b as shown in drawing 13 , it can form 2nd storage capacitance 70b. Thus, by forming 
laminating capacity in the upper part of capacity line 3b, and a lower part, it can see superficially and 
storage capacitance 70 can be increased also in a small field. Thereby, even if it extends an opening 
field, sufficient storage capacitance 70 can be obtained. A dielectric film 81 can increase 2nd storage 
capacitance 70b further by thin-film-izing, as long as pressure-proofing allows. 

[0089] Moreover, if it forms from the metal simple substance which contains at least one of refractory 
metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb 
(lead), for junction layer 80a, an alloy, metal silicide, a polysilicon side, the thing that carried out the 
laminating of these, it can function as a light-shielding film. 

[0090] Furthermore, upper part light-shielding film 80b may be formed in the shape of an island under 
the data-line 6a in the same layer as this junction layer 80a. Thereby, since a light-shielding film can be 
formed between data-line 6a and semi-conductor layer 1a, the optical exposure to* channel field 1a' and 
its adjoining field can be prevented effectively. 

[0091] Pixel electrode 9a is electrically connected to junction layer 80a through contact hole 8b 
punctured to the 1st interlayer insulation film 4 and the 2nd interlayer insulation film 7. Thus, since it 
does not run through thin semi-conductor layer 1a by making junction layer 80a intervene at the time of 
etching, yield lowering of a faulty connection etc. is not caused. 

[0092] As shown in drawing 13 , data-line 6a is electrically connected with 1d of high concentration 
source fields of semi-conductor layer 1a through the contact hole 5 punctured by the insulating thin film 
2, a dielectric film 81, and the 1st interlayer insulation film 4. Data-line 6a is formed from the low 
resistance film of protection-from-light nature, such as aluminum, and serves to shade incident light by 
seeing channel field 1a' of a pixel TFT30, and its adjoining field from the opposite substrate 20 side, and 
shading. Thereby, since channel field 1a' and the adjoining field of a pixel TFT30 can be shaded at least, 
light can prevent generating of the leakage current originated and produced. 

[0093] Moreover, TFT30 for pixel switching has LDD (Lightly Doped Drain) structure. Channel field 1a' of 
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semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a and 
concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source field 
1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and semi- 
conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field 1c, and 
semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0094] Furthermore, the orientation film 16 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the pixel electrode 9a upside. Pixel electrode 9a consists of 
transparency electric conduction film, such as ITO. Moreover, the orientation film 16 consists of organic 
film, such as for example, polyimide film. 

[0095] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparency 
electric conduction film, such as ITO. Moreover, the orientation film 22 consists of organic film, such as 
polyimide film. 

[0096] You may make it form the light-shielding film 23 of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. By taking such a configuration, it can prevent more certainly that the 
incident light from the opposite substrate 20 side invades into channel field 1a\ low concentration 
source field 1b, and low concentration drain field 1c. furthermore, the field where incident light is 
irradiated to the light-shielding film on such an opposite substrate 20 at least — high — it serves to 
prevent the temperature rise of an electro-optic device by forming with aluminum [ **** ] etc. 
Moreover, a light-shielding film 23 is the same film as the frame 53 in drawing, and may be formed at the 
same process. > 
[0097] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
sealant 52 (refer to drawing 1 R> 1 and drawing 2 X and the liquid crystal layer 50 is formed. 
[0098] With this operation gestalt, flattening of the front face of the 2nd interlayer insulation film 7 is 
carried out by CMP (Chemical MechanicalPolishing: chemical mechanical polishing) processing etc., and 
it reduces the poor orientation of the liquid crystal in the liquid crystal layer 50 resulting from the level 
difference by the various wiring and component which exist caudad. 

[0099] With the operation gestalt explained above, although it is easing by carrying out flattening of the 
front face of the 3rd interlayer insulation film 7, that a level difference arises to the field which met 
data-line 6a and scanning-line 3a in the substrate side of pixel electrode 9a by carrying out the 
laminating of many conductive layers as shown in drawing 13 It may replace with this, or, in addition, the 
TFT array substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 4, and the 2nd 
interlayer insulation film 7 may be trenched, and flattening processing may be performed by embedding 
wiring and the pixel TFT30 grade of data-line 6a etc. 

[0100] In addition, it cannot be overemphasized that TFT which constitutes the data-line actuation 
circuit 101, the sampling circuit 301, and the scanning-line actuation circuit 104 in drawing 3 R> 3 can 
be formed according to the same process as a pixel TFT30. 

[0101] Next, with reference to drawing 14 and drawing 15 , explanation is added about the manufacture 
process of the opposite substrate 20 equipped with the counterelectrode 21 grade. It is process drawing 
showing order for the cross section of the part corresponding to drawing 5 [ in / here / in drawing 14 / 
each process of manufacture of an opposite substrate ] later on, and drawing 15 is the top view showing 
the opposite substrate currently formed on the mother substrate. [ many ] 

[0102] At the process (1) of drawing 1 4 , the frame 53 which has the flat-surface pattern which showed 
light-shielding films, such as aluminum and Cr, by sputtering, CVD (chemical vacuum deposition), etc., 
and showed them to drawing 1 by the photolithography and etching after formation the whole surface on 
the opposite substrate 20 is formed. 
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[0103] Next/ at the process (2) of drawing 14 , 1TO film 21' is formed by CVD etc. all over the opposite 
substrate 20 including a frame 53. ITO film 21 ' generally formed in this way is used as a 
counterelectrode 21 as it is. 

[0104] Next, at the process (3) of drawing 14 , a photoresist 600 is formed in the field except the field 
(for example, field 401 of drawing 6 ) which laps with the wiring section by the photolithography and 
etching. 

[0105] Next, at the process (4) of drawing 14 , through this photoresist 600, ITO film 21 ' is etched and a 
counterelectrode 21 is formed with the combination of dry etching, wet etching, or both. A photoresist 
600 is exfoliated after that. In manufacturing the example especially shown in drawing 8 R> 8 from 
drawing 6 , since a frame 53 is not put to etching, it becomes possible at this process to form a frame 
as mentioned above from the film which contains weak aluminum in electric corrosion. On the other 
hand, since a frame 53 is exposed and it is put to etching at this process when manufacturing the 
example shown in drawing 8 , it is desirable to adopt a light-shielding film strong against electric 
corrosion. 

[0106] Finally, at the process (5) of drawing 14 , organic film, such as polyimide film, is formed the whole 
surface on the opposite substrate 20 including a counterelectrode 21, rubbing processing of the 
predetermined direction is performed to this, and the orientation film 22 is formed. 
[0107] According to the manufacture process of this operation gestalt, the opposite substrate 
concerning the electro-optic device of this operation gestalt mentioned above can be manufactured 
comparatively easily as mentioned above. It will end, if only the process which carries out patterning 
adds ITO film 21' shown in the process (3) and process (4) of drawing 14 as compared with the 
manufacture process which forms a counterelectrode all over the usual substrate especially. 
[0108] As shown in drawing 15 , with this operation gestalt, simultaneous formation of many opposite 
substrates 20 is carried out by performing each process of drawing 14 preferably to each field divided 
with the cutting plane line 501 on the mother substrate 500. And it can cut easily by rotating a dicing 
blade along with a cutting plane line 501 after the process (5) of drawing 1 4 . Thereby, it considers as 
each opposite substrate 20. here — more — desirable — a process — ( — three — ) — and — a 
process — ( — four — ) — ITO — the film — 21 — ' — patterning — carrying out — the time — a 
cutting plane line — 501 — having met — a field — forming — having had — ITO — the film — 21 — ' 
— a part — removing . Specifically, the before-it-happens prevention of the generating of the dust of 
the ITO film and a foreign matter produced in case an opposite substrate is cut down can be carried out 
by removing ITO film 21' from the cutting plane line 501 to the field of a broken line 502. That is, since 
the process for protecting that dust and a foreign matter are generated from the ITO film can be 
performed as the same process in case the opposite substrate 20 is cut down from the mother 
substrate 500, the process which carries out patterning of the counterelectrode 21, and, it is 
advantageous on a production process. Moreover, the scribe method may be used as an approach of 
cutting down the opposite substrate 20 from the mother substrate 500. 

[0109] You may make it connect with LSI for actuation mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line actuation circuit 101 and the scanning-line actuation circuit 
104 on the TFT array substrate 10 electrically and mechanically through the anisotropy electric 
conduction film prepared in the periphery of the TFT array substrate 10 with the operation gestalt 
explained with reference to drawing 12 from drawing 1 above. Moreover, according to the exception of 
modes of operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed 
LiquidCrystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase 
contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in 
which the outgoing radiation light of the side in which the incident light of the opposite substrate 20 
carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0110] (Application of an electro-optic device) The electro-optic device in each operation gestalt 
explained above is applicable to a projector. The projector using the electro-optic device mentioned 
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above as a light valve is explained. Drawing 17 is the top view showing the configuration of this projector. 
As shown in this drawing, the lamp unit 1102 which consists of sources of the white light, such as a 
halogen lamp, is formed in the projector 1 100 interior. It is separated into the three primary colors of 
RGB by the mirror 1 106 of three sheets and the dichroic mirror 1 108 of two sheets which have been 
arranged inside, and the incident light injected from this lamp unit 1 102 is led to the light valves 100R, 
100G, and 100B corresponding to each primary color, respectively. Here, it drives, respectively with the 
primary signal of R, G, and B which are supplied from the processing circuit (graphic display 
abbreviation) which that of the configuration of light valves 100R, 100G, and 100B is the same as that of 
the electro-optic device concerning the operation gestalt mentioned above, and inputs a picture signal. 
Moreover, the light of B color is drawn through the relay lens system 1121 which consists of the 
incidence lens 1122, a relay lens 1123, and an outgoing radiation lens 1124, in order to prevent the loss, 
since the optical path is long as compared with other R colors and G colors. 

[011 1] Now, incidence of the light modulated with light valves 100R, 100G, and 100B, respectively is 
carried out to a dichroic prism 1112 from three directions. And in this dichroic prism 1112, while the 
light of R color and B color is refracted at 90 degrees, the light of G color goes straight on. Therefore, 
after the image of each color is compounded, it will be projected on a color picture by the screen 1 120 
with a projector lens 1114. 

[01 12] In addition, since the light corresponding to each primary color of R, G, and B carries out 
incidence to light valves 100R, 100G, and 100B with a dichroic mirror 1108, as mentioned above, it is not 
necessary to prepare a light filter. Moreover, since it is projected on the transmission image of light 
valve 100G as it is to being projected after reflecting the transmission image of light valves 100R and 
100B with a dichroic mirror 1112, it has the composition of carrying out right-and-left reversal of the 
display image by light valves 100R and 100B to the display image by light valve 100G. 
[0113] In addition, with each operation gestalt, the light filter is not prepared in the opposite substrate 
20. However, the light filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a on the opposite substrate 20 with the protective coat. If it does in this way, the electro- 
optic device in each operation gestalt is applicable about the color electro-optic device of direct viewing 
types other than a projector, or a reflective mold. Moreover, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible to form a light filter layer 
in the bottom of pixel electrode 9a which counters RGB on the TFT array substrate 10 by a color resist 
etc. If it does in this way, a bright electro-optic device is realizable by improving the condensing 
effectiveness of incident light. Furthermore, the die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference layer to which the refractive index of many layers is 
different on the opposite substrate 20 again may be formed. According to this opposite substrate with a 
die clo IKKU filter, a brighter color electro-optic device is realizable. 

[01 14] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole description, and the electro-optic device accompanied by such modification and 
its manufacture approach are also included in the technical range of this invention. 
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2.**** shows the word which can not be translated. 
3.1n*the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view which looked at the TFT array substrate in the electro-optic device of the 
operation gestalt of this invention from the opposite substrate side with each component formed on it. 
[Drawing 2] It is the H-H' sectional view of drawing 1 . 

[Drawing 3] It is the block diagram of equal circuits established in two or more pixels of the shape of a 
matrix which constitutes the image display field in the electro-optic device of the operation gestalt of 
this invention, such as various components and wiring, and a circumference circuit. 
[Drawing 4] It is flat-surface pattern drawing in the C region of drawing 2 . 
[Drawing 5] It is the A-A' sectional view of drawing 4 . 

[Drawing 6] It is the top view showing one example of the flat-surface pattern of the counterelectrode 
in the electro-optic device of this operation gestalt. 

[Drawing 7] It is the top view showing other examples of the flat-surface pattern of the 

counterelectrode in the electro-optic device of this operation gestalt. 

[Drawing 8] It is the top view showing other examples of the flat-surface pattern of the 

counterelectrode in the electro-optic device of this operation gestalt. 

[Drawing 9] It is the top view showing other examples of the flat-surface pattern of the 

counterelectrode in the electro-optic device of this operation gestalt. 

[Drawing 10] It is the top view of the flat-surface pattern of the counterelectrode in the electro-optic 
device of this operation gestalt showing an example once. 

[Drawing 1 1] It is the top view showing other applications of the flat-surface pattern of the 
counterelectrode in the electro-optic device of this operation gestalt. 

[Drawing 12] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of an operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 13] It is the B-B' sectional view of drawing 12 . 

[Drawing 14] It is process drawing showing the manufacture process of the opposite substrate 
concerning this operation gestalt. 

[Drawing 15] It is the top view of the mother substrate containing many opposite substrates concerning 
this operation gestalt. 

[Drawing 16] It is timing-chart drawing having shown potential fluctuation of the counterelectrode 

potential by potential fluctuation of a picture signal. 

[Drawing 17] It is the top view showing the configuration of a projector. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulating thin film 

3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

1 0 — TFT array substrate 
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11a — Bottom light-shielding film 
12 *— Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

101 — Data-line actuation circuit 

104 — Scanning-line actuation circuit 

114 — Sampling circuit actuation signal line 

115 — Picture signal line 

116 — Drawer wiring 
301 — Sampling circuit 
500 — Mother substrate 
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10" -a5iBtjte*fi^*®<i:**aw(ctt^-r^fc*©±T^ 
[0036] no«j:5t«ij«'rntf. 

a*i«)Pi*6ji«LT±T»i*F«*R»jnii. m 

[0 0 3 7] *5BMO*a3t^S«t*lt*ffil©»«T 
fit, mrte^2S«tc. gtGHfl«a«1H*0MBI£Mft« 

[0 0 3 8] Z\(D&MlZ£tl\-£. TVWSX^AS^TU 

[0039] #i&w©ffi©*^fc¥8iitt±«Riis# 

itfc©a^«is&tiAT*5D, wimmim 
m±\z&tfzmtmm^mMRz$M$mm&7f;m®<D 
40 «iaic<wr*«iafB*k;, fflEHstMiSKflMisttifc 

T3fc«>©E«£«*.T*5 0, «nES62S«±l;:iStt3 

a < t §mmmmmmz& &mmm#\zM&i 
[0040] *»wo«io*§ijt^s«t«fcn«, J«a 
iS^nT^**^, Mtr^2S«©^Hfc^[6j«ffi7ii 

50 «$n^.o c©iis*. ««^i«i««KiAeitni)«>iF£8 



1 
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9 

M&-tzrzsb\z, ±®vtz*&w<Dn%.ft¥mmiz%% 

m^2mwt<D±m\zmvtifammtt£%mn.Wk*w$L 
-r%i&&TMt, wif£,mmmzn?%7* hvvtf?7 
4m$3-v^-yv\z&.Y). mmmmizttfatzmmzM 

\z x r* mittfammttM-f sx y ^ >?xm t ttmx 

[0042] *mw<Dttfamw.<DS&m*mzj:n\z. % 
-mms-m, ^ 2ii©fit»iS]tii^5if 

yyjx.rfx.y^yyizjz'o, &niziaiti)?2>mM\zM 

[0043] *%.W0mmmwL<D-i&mTi l t. futettrS] 20 

nrzwmmzKs-o TzmmmT^m^'tfo^m^m 
[0044] crosntUcfcn^ ttfiimmi.* v-y-a 

is-rat, mmmtm£2nrz®mmz&-otzmt&ftx 30 

© x y 9 y V I g « "a * »2P £ ttl 

[0045] *»Bj©*ffS]a«©«»fii§«. y-r->^ 
tfyu-FizTwrn-fZo 40 

[0 0 4 6] £©ffi«K=kn«. V-!f-»*±te«W-6 

[0047] *%§H0&tt£3^&Ktt±eMB&#ft 

So 

[0 0 4 8] *»H©£©J:3&feffl&tfte<0ffl»tt:& so 



70 

Kttwr znm<Dj&w<frt>we>fr\zznz>. 

[0 0 4 9] 

«t*uTBi9rr*. ttT©^jfije?»«. 2Wj©mrufc 

[0 0 5 0] 9t?s *%W<DmffiBm\Z&ft2,n%.X& 

mm<D±wmmz-D^T. mi&zfm 2 zmrnvTUw 

[0 0 5 1 ] Bid TFT7U-ffflK£ J e©±(C^i£ 

abO. 0211 BIOH-H' BrffiHT**. 

[0 0 5 2] Bl&tfemciSVvr. *^Sg^(C«^> 
^a^SWCtt, TFT7Klffil0i^llS2 
0 t^*flRlifiS$nTl^. TFTTHISIO^ 
ffl£«2 0£©rafcttfi«5 Oj^ASftTiSB. TF 
T7KSfil0i»lSlSS2 0tli, H(*$;*fttti 

0 a<Dmw\zfaw^%y-)vmmzWLrtt>ntzi'-)iM 

5 2 KJ:!)iIl:«*snTl>4. 
[0 0 5 3] y-JW5 2lt MSi*li0^b«5fc 

8i^nt^l:^TTFT7HIfil 0±fc8fe#3 

rtm^zti ? x f-x^©^ * y tj $ nx n 

3, gp*>> *HJB»*©*S0l£!£&*tt. 7nyi^^ 
[0 0 5 4] j/-;H}5 2*5Ei$nfcy-^i««rt 

mm 5 3^mi6]S«2 ofiijtciatt^nx^^o ii53 

(JTFT7WM1 OfllKRttTfc&l^ttta'SS 

5, ->-;m*5 2d*E«anfc->-;HB«onfl!i«»t 
x-^^iswihissi 0 1 &^«igis»tt«i^ 1 0 

2OTFT7HM1 0©-iai'»-DTggtt^nT*5 

0, £gife£ig»>[Ei8& 1 0 4 z\<r>-m\zmt£Tz>2m 

izrA^TWtftbtlT^Z. SICTFT7H1S1 0© 

^a^raifiiss i o 4ws-3Jte<fc«>oDa»©Ei»i o 

2 0<D3-j—m<D'J>U<t ! bl>rfli (SlT*«4^r 

Tfco. »iais«2 oc»«s nfcjtjfi]«a 2 i ©=i- 
y- «b*^ip)S« 2 offloiTwaai^ tuT*(if 
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-So ftil#> TFTTU'fStRl 0l:Uunf.O3-t- 
IC#rtl"r4««K*lr»T, TFT7U-flSl0lO± 

Tiiwii^nt^s. cneicfco. tftt 
u-rsffii ot»isfSfi2 o tomT-n^totimmz t 

[0 0 5 5] #3ft6S#ISTtt«rK, 8B&5 3TtC&3T 
FT7HIS1 0±©ffi«tC, -y->y«J >^08&3 0 
ia*Ett&*T.Ttr>5. •y->7' , J >^I°ISS3 0 1 tt, Bffe 

-So 

[0056] wzM±mu<ffif8.-zntznn.x.¥i&w\z 

*. 0 3 (J, lt^ft^8B©BfiS*ffi«£#l{ifcT5v 

[0057] Bstii»T, *mffi.Mm\z&nz>n%% 
nfc«»©H*fc«*<<r. ®^ii@9 a t^mmmmm 

9a£X^ y?->^IWWr*fc«>©B*TFT 3 0 
JgricSnT*30, B&{§##«*S£n5x-*iSa6 a# 
SSliTF T 3 0<DV-7s\zm%$)\ZW:m,ZftX^ 

[0 0 5 8] B#&jHBKl o aft-r&sjmaifMK: 

tt, T-^8 6affl-S (H3ifTT«)- **, tJ->^U 
>^0SS3 0 1 Sr«lfiK-rSlJ->7 p >J >^TFT 3 0 20 
Hk-OfcftttSttTV**. H*«fHftl 1 5 

tt, 3l£ffiLSB*il 1 6^LTt>7U>yTFT3 

o 2©v-x«a^ntt^. x-^ggsjugs 1 o 
ij->yj>^TFT3 o 2oy-n:Msnx^5. 

f LT, ltt{3^ttl 1 5 C««SnSI«fflf V I D 

i~vid6B. x-^&KionjBS 1 o i*»6-9->^y 
yvm^mmmnn 1 1 4 ^LTit>7u >^0s&ig 

ft^ftftSniCCjSUT. t>yU>^TFT3 
0 2K«tr)-y->yiJ>y*nT#7 i -3'i»6 aClttfi 
*JS l-Sn^MSn«J:5l:IfiJSftTl»4. 

[0059] £ **«s»J8T»afflB«-r* 6 #© 
-Sct^fc, mm^-tUQ a\zttfot%vy7vy>?T 

FT 3 0 2<75^-htC*a<7)-y->7 P U>^(H]S&SE»I«^- 
^(hISS"^^ 'J 7;U-/^ Wl^&II] 

frBftiffi^V IDl~VID6lCv'J7;l/-/t7l/M 

i:-> 'J 7;u-^7 i/««T^ ctiCcto. 
ie0Eiittft« 1 / 6 cft«ts»*<T* 4. 



(7) 

A? 

IliO, 1j->7' l J>^TFT3O2^I$TFT3O0 

[0 0 6 0] Sfc. 1ITFT3 0 ©y- hfcjfclEiB 3 

SII3 a(CA>IUXWC^3gm^G 1, G2, Gm 

ftrt _ *«fcpfc«J5fcSftTV>*. ilti9alt B^T 
FT 3 O0FH >tcm^W^^$nT*0, T.-f-y 
f>^fT**5IfTFT3 OSr— jeJWM^j--?-©^ 
-fy? 1 SHU Set Kit). r-J«.6a*6ttj6Sft 
4I«fi^Sl, S2, Sn^£0^-l'S>^ 

LT©$l|tC#£&imfcffi;£l/^Jl/©B<i{B^S 1, 
S2, Snlt B2K*tt**Hft*«2 0\ZM!&2 

tS. /— -7iJ— h^B- KT**Ui, &Bi{t©¥ 

formats ntznmzfoVTAMMzM-rzmi&m&m 

Jo 3 ft, i#tl/Ttg3t*S1^5lii«fi^i:*i; 

i*f[6]H@2 1 t<Dmzmi&znz>mgk®mtmmzw 
30 7 0 *tt;birr-&. itsm 3 a kma,-?. wm®m 

nfc^*^3 bdtfSttenTl/^. fl«3bH B^ 
*jjMR#l 0 a©*«K::fe^Tj£«te«a:»tt;*ftT*J 

0, wEtttvcAPjjJttissn*. istevcAP 

te*&3te¥&«©ft«J&»S#*&3ft*. TF 

T7\^i&m±\zmftt>nz>y : -5>&mW)®&i 0 
^^iKKiiHiss 1 0 4©*«*©£mffi»a>&ffciieLT 
t)ftv»u #fiai£2 o©#ft«ffi2 1 trttjS£3n&5£ 

40 HI 1 fc*****ffil3(&»ttSrP 1 0 2 £@£ 

*ti[vcAP«i»&©fc«)ti9:tt2>^sj&«*^fc*, mn. 

K^giWV'bmMzmm&Z. 
[0 0 6 1 ] ^(C, H2 0«»TH^fcCflMjt(C*^* 

tii. ^d(csi4«, ^©m«©¥ffi0-es>D, 03© 
[0062] i4i:*^t, it>yy >ifm&3 0 1* 

«U*T*U->7 p y>yTFT3 0 2«. Wfl:I3 0 4 
50 6 ta>^i7 h*-;W3 0 5 afc^UTMIM&fcSMas 
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ft-ci^*. — *&#m 3 0 4 CD K U-f >«X— 
6ain>^i7h *:-;!/ 3 0 5 b ^^LttaWCSi 
StlTt»«. 1t>yU>nFT3 0 2 0y-hteU"> 
yu>^lll!§lg»{t^i 1 4 in * b*-;U3 0 
5 b*^LT*a»l:SiaiSnTH5. f-^6aB 
l*ii9al:HHOTS l-SnSMLTH5. C 
Bat5t>^iJ>^TFT3 0 2 *6flH«fc 
W«T#*«fc5fc, y-h«3 0 3**6fi©-9->7 p 'J> 
F T 3 0 ©y- h £#SEH£: bTIStt 6tlTH 

[0 0 6 3] H3RtfBI4^-r«t3fc. *H16»*Tr 
«H^m#«ll 1 5t-9->yj>^B»3 0 lOMfc. 
TFT7HIS1 0<h*#6J*«2 0&ft50^to"&*fc 

eiai 1 6 £^-3&E»««&*ras«ffl-r**K:j;D, 

;HI!I**-»J«UTV»*. ^SISiKliiielgS 1 0 

4 *<H 1 tC^f J: 5 fC*f |tgX« 2 0iO *HW© TFT7 
Ki«10±tMl/TH5l^ll j£S*g3a©5i 

[0 0 6 4] ££T#sfeK»I8Tfii:, ft*, #ftS«2 
0OiBC**UTUfc I TO«(Dll3tt*«R«. •> 

|g|HWItfll«Kl 1 4-*>U««^£0M&?-*3l£HiLe 
till 1 6lc4>fc<£fc«#WK*fc&fcv>J:3»c**6j* 

[0 0 6 5] AttWfCttBUWA-A' *§5©$TffilII£* 

1 6 3${C«. 2 0 ±©»|Sl«« 2 1 SH*t«t^ 

ct^fcTS. cnCiD. 5l#UiUE»l l 6 
C&<Dm?*£8ftAf£Dttlr>fc&. 3l£ffiLBigSl 1 

6»ctti&sn*ii«^<o«ffiSE»oji?#*S^. ttft 
fox, ii6i;iti5i:, •y->7 p u>^TFT 

3 0 2tfONLTfr>«JII9M (HP%t*— a©StRI8 
Rl) K*HT, MOTV I DOlttXnof f 

[0 0 6 6] ##tc. y)T)vtmmm^^^')7)v-n 

T*Jfc», »fl]*S*<aLCCOMl£fc8>a©«i:'5fc* 

#V I Di#fil«««ffiLCCOMj&*gftlS£Lfclr>fc 

I D©«ftR*<!«igfc&*fc«>, 1t>7'J>^T 
FT 3 0 2©HE*S|B]±*-B-tt^lS0tt, ~>U7;U-A° 



(8) 

[0 0 6 7] Jfcfc, #HJ£^<i©*fr6]S1£ 2 0 ©&«JI 
H6A^H10tt**. HI C*bfc»lSiai*2 0»C» 

jS£ft3*fftmffi2 ic¥B/^->si»5 3 tmz 

[0 0 6 8] B 6 fcjRf «Tt4. *f A«|fi 2 1 

io KIT, x— *«UK»III*1 o \&tt>'?v>ywa& 
3 o i©rafc«tt5nfcH3Tjjm«s«#*ii 1 5^ 

SRHflMI^fcl 1 5A^e.03l€rmLE»l 16. t> 

dfttc^o. EiitM(^**2 o**aft*«*jctt 
^«t< tfe-?-©— aptr*5^TMifiimffi2 i*tjg^$nx 
nfc^&«£>, SB^&i>'*f[*i«®2 1 F B ^©^^^ft(cseg 
l &e» c $ ft s \z <t § n^mm 2 

1 ©®te^S)*teMT#^„ 

20 [0 0 6 9] 07 (C^c-f *fft*@ 2 1 «¥ffi#J 

izstx, ^-^mmmm^i 0 1 a» &■!*■> 7 y 

3 0 l©IWKKlt6ftfcBI3T?*-raift^»l 1 5^ 

mmmmmfai 1 5^6©si€rmbB*i 1 e, u-> 
>ifm^mmm^mi 1 4#©«R©e8fc**fij?- 

3. JlftlCfcO, B^«i:*fl^*«2 0**fi*-&«*lctt 

ftWj£3nTfr>&lr>£:t£>. E*S&tf*f |Sjm« 2 1 molF 
jg H b fcffi^ K $ ft 3 fI^§-©*ftS»jlC J: 

[0 0 7 0] H 8 lC*-r«T?tt. ^I^)«a 2 1 

kit, x-^iEfimss i o i *»su->yj >^isgs 

3 0 iam£RI*&nfcH3T^TMflHH>l 15t 
SRI»flfIl 1 5A^©5l€rmbffi»l 16. 

^u>yiiiisK»(g^»i i 4*©E«Jc»mr*«* 

D-7^«©M«4 0 3tl«J:i5K*)jESnTtiS. 
^©«J*fcJ:fttt, 01 \Ztoft&i'—)l>$t5 2 4 , tCTF 
T7KIS1 0i^lS2 0W^lry^S«»T4 
40 fc*C^ir7^#*iAl/Tt). *f[^]tt@2 1«. 3t*rSj 

T, TFT7HSS1 0i»Wl«2 OIBO^y 
^flHfl*KI**Tff3CiA«T**. ^ft(r,J;0. EIS 

». K«R^»iei««2 llW©aFfe**K:igHbfcEi» 
H«l&$ft*ffl^©«fi«iftCJ:**f|6j«ffi2 1©*& 

mm iz .t o so uiB»p D p{4©i« 

so t*8IT**. 
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[0 0 7 1 ] ft. 06*^08 KSLfc*#0rai, *t 
fa»«2 0©4"3©:3-:J— ffi\zmWf£tltzfi\ftmM2 
lfflfttfJz*. mUZ^LfzTFTTU-immi 0±© 
±T*ffl»l 0 6 £M»-r3±Ti»®^£LTtiltEL 
TFT7K 1 0^^>*t[6]S1S2 0±©*t 

ft«g2 1 \zttfamum@:$:m%-? ^±T^as^«. 

2 1 I TOfOlitt^iIl:J;iplbnT 

\*z-v3-yifT*i&i&-$-z>mz, mms 3%mi$,-?z>& 
^mt^yj-y^\zm^n^>z\h\tt^. zwrc®, m 
mm^m-kizm<, ^w^stt©<s^A i (7)i* 
-OA) z^mLtzMftmfrzmms 3£^lt*>p«i 
Mifitu*. mz, a i &$*rLfca»teita>&«»5 3 a 

R»T?**fc«), «aute¥S«*iB©flS±#£l»<'* ; 

[0 0 7 2] m9 !w^-r0*JT'«. *fl"3«S 2 1 te¥ffi«J 
CiT. •>-;WB*mTBiai*4 0 4 C4<»I« 
Sntuft^. BP*>> #rtMff2 lfi, Ift^Mtl 

tnia, 5*— ^WB»iai» 1 o i*^-y->yu>^[iiK 

3 0 l©Ml£f£tt£nfc0 3T^-rB&ft-^Hl 15^' 

1 5jS>6©9l*fflLEiSl 1 6. -y-> 
^U>^0!SB»<3#»1 1 4«0£tt£ttl*l*a2 1 

£j&*»&s«*a<fcir>fc«>. E«&rx»iRi«« 2 iibi© 
«t55^-r**ttft^. *fc, *SUt»»lc*0. Hit: 

*tt*->-.H/*r 5 2 fcaAstifc** v -fmrnmr 

y7©ffl»£*«ffin?fT**. *tift««2 1* 

fltfi£T<E> I TOIH©IRJ3pH 1 0 0~2 0 0 nm?S5 
©T, '>-;MB«rtTBBf«K»ra««2 1 
H J: -5 Kt* S t . - ©BtJPCrt? CTSSWI^ * v 7<Dffl 

[0 0 7 3] (IL, 09©«t5IC*H6]m®2 1 £/Jn$ < 
*tfc±T#a« 1 0 6 £»Mrr4±Ti*»afiPi L/T 

^tC}£KLT±T«il«^5 3' ttntfi^. 
£©*£. «»5 3*fl?J«-r*i»«tt©J|3tl8it»l^* 



(9) 

[0.0 7 4] Sic. C©J;otl*ffp]«®2 1 £/J\S<» 

rt-rat. -€-©Sig^{cM(^«S2 1 ^X7f>^-r?> 

>Eftl8ia>6I*firf£©aW£L^. 
[0 0 7 5] eH±H6A»e»H9 fc*bfc<fc5fc, AjZZB 

2 lfttBftflMMftl 1 5^^RiB««^|gl 15*6© 
5l*ffiUS»l 1 6. -y->yj >^BlKBnA^«l 1 
4«©E»fc*HftUTt»&t»»«W-. Ml4ttfi2 IRIX 

ftE»±©ifllM*Cttt«ftl:J:5*tlSl«S 2 1© 

20 [0 0 7 6] «rfc. #*JS^ffi©$D<;tffattffi2 lifitt 
«WKSES[©I TOfflt**6&*»^fCt>, ^©cfcptC 
ttffltt«2 lXtflEi»M©ar^«**fi«r<SC:tT. 

cni;Sit^^tS2 l ©*{i^»ia?i*WtciS« 

iSL (fib, KKIBl&PSfcistt*, ^ffiWtcSfe1-^>-« 

[0077] saAT, **M»!B©*n<, ->-.>hb«k: 

*^ia**«i^±-r*©T, MAtfKn«flMbWK. *»« 
30 fc®mm**>tzzzs- Kit*, mwumzm^Tmiku 
n&mzgr'pmntnz. 

[0078] )k\z, *mxm&<Di&mm&& 1 o kixh 

1 lK^f. fc^lftJBSBTtt. Bftft**l l 5^SS 

mmm^m 1 1 5*&©§i*mixE«i 1 6, u->yu 
>yiHi»BWiflf^«i 1 4m<Dmmtzft"ct£<* 

me at^i!2 i £©««S£*i»<*£i;:^t 

[0 0 7 9] 01011 0 6 lr^Lfc*fl«]S*2 0©H 
JS^JIC, Il:x-^i6 a taa-6«*4 0 5 fc*V>T 

[0080] 01111 mi o<D&o\zmj&Ltz.m'&, 

X-^*I6 a taf«tS*f|p)SS2 1 <&ffi^4 0 6 iZH^ 
so [0 0 8 1 ] HI 0, Ell 1 IC^LfcJSfflWl B 
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[0082] -a\z. *mMMm<Dm%.yt¥mw<DW®m. 
^mmz.&tfz>Mf&\z-D^T. mi 2Rumi 3&»m 
LTitt9!-r-2>. si2ti x-^. *4*iv wrnmm 

*S*CD¥ffi0T&.2>. B13tt, 012OB-B' MS 
01r&S. ft, HI 2&tf01 3ti5l>T«, 

[0 0 8 3] EI 1 2 Rtf H 1 3 IC*lr»T, 

«, TFT7ws«iot, znizftmmwztizm 

9§fc*ttfJ»«2 0 ££H;StT^S. TFTTlx-rS^l 

[0 0 8 4] Ell 2tC*3^T, ta)tfSi©TFT7 
9 a (£M£9a' (C J: «»^$nTV^) jWRW" 

[0 0 8 5] Sfc, ¥1^11 aCD?*>01 2«t»*±** 

rxD$mm®.T7f;Lfz?- **)immi a' twi^-raj: 

FT 3 0A^lt?)tlT^-5„ 

[0086] Ei2 Rzsm 1 3 \z7F~t£. o \z, ®mm 3 

btt. I*TFT3 0©KIIKH >«« 1 e*»6iff 

vtsnfcnatttttfligMB i f ^oMict&ttftn 2 £ 

3tE*»3 atHH©sJ«'J->'j3>KTf»ritSnT*»3, H 

ttl f tt, I^TF T 3 0©?-**;H»ttl a* tH 
O. mi#«§*7 0 a£ft?J$-r%i|&&fflK 
2tt, H8ITFT3 Ooy-MBWHtW-g|3&»6»rt 

6 aCDT^^TMlS^n, cco*«l:*HT*!Blf« 

Si fc« ^ z. t \z ck o 0 3 k *$ it * wm®m 7 0 s m±r 

[0 0 8 7] ffi*. TFT7KSS1 0±lC:fctt-5T 
FT3 0OT«l:B, TfflfflEftRl 1 ajWMMfcKKtt 

en-c^s. T«at3ttm 1 a a, wah t i 

» , Cr (JDA) , W (^>^7>t-» > Ta 

. mo (^eu7x» , Pb («) mcommak 



(10) 

TmmftWki 1 a a, Tflitttuti 2£ 

tf-UTBfitTFT 3 0^TFT7H1I1 OmfrZW. 
■S.k'StlEBTa^tT. TFT7l"fS*10fll*6 

£t>H*TFT3 0®^*:M^Bttl a' ^©SMBST 

*'J-^««©56*S:l»<^t*<-C*a. 012 
fc*t - «k'5»cT«j£3fclKl 1 a a. f-i'leaWT* 

T&<, H* Sfiffl^Sttffi 1 f tT«j6*Btl 1 at 

(Dmizrmmmmi 2 zit-Lxwm®m&tei$.-rz>mh 
[0088] mmmm 9 a a. ? am 8 0 a ^ttt^ 
m&m 1 aro^^itsjSftHK >*«i e\zn^mz& 

ttStlT^a. «!8 0aH ¥i#Ila©fIS 
20 Kl^f >®&1 e t3>^J h7jN-;U8 aSr^UT«« 
WtSKESnT^*. «I8OaB013l;^ti3 
fc, S*R3b£©Mfc«m<M*8 l*4rLTS4a3«fc 
•5 tirttntf. m 2 7 0b £^fi£-T-5 £ t*» 

z\(D&?\z®mm3 b<D±%RzrFJsizTmm 
i£*ftl«8 in BEE^-riSDS^b-r 

SdtlCfcO, ^2««^*7 0 b££ e-lCii^-r^^ 
30 <h#T#?>. 

[0 0 8 9] 8 0 a £, T i 

» . Cr (i^DA) . W (^>y7>^» . Ta 
y$M . Mo (^E'J^» , Pb (») 

So 

[0 0 9 0] w.iz, z.<D$>mm8 0 atP-it, x- 

40 An. ^ntCJ;0> f-^i6at¥*#ila©r B 1l: 

[0091] a^ffiffi 9 a a, mi •f B iieii4si>'i 

TtII8 0alctaMi:S^nt^5. 

IC, *^®8 0 a^ftSt5:ti:± 0. X-y^>^ 

^KSlr^aiflEJi 1 a^tMl>ii:*%^/:fe, » 

[0 0 9 2] 013 \ZtkT J: 3 (C> T-?86a tt, «B 

50 «ffK2. nt#K8i, Tktfmimmteiimm4izmii 
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6ali A 1 *©»fttt©16fitt«*>5JB£SnT*i 
t), ifTFT3 0©?-lr*;MS*l a' 

ITFT3 0©3=-V*;HH*l a' t^OSI8t5«* 

[0 0 9 3] Sfc, I^i , 7f>^ffl©TFT3 0 
tt, LDD (Lightly Doped Drain) #fjg£*LT:fe 
0, £li3a, ^t££*i*3 a;^e><£>ml'MC 5 fcl9? 1 ^' 
*;^/WJ££n£¥iS#Ji 1 a©^-**;Hg«l a' , 
Ml3ai^»il afct«»r*y-MftHW* 

Rtfte»S H K >Mi£ 1 c . ¥**#:JI 1 a V 
[0 0 9 4] glc, 11**19 a ©±flijlctt, 7k*>^ 

ftti»«. iiii9aiimii iToafcawtt 
*«Rft>&tt&. * fcgersjM i 6 iimah:. * u -r s k 

[0 0 9 5] tfDEf, ftftlSC 2 0 Ctt, ^©±® ICigo 

>^«ia*om>&oEi6uaa*«wsn&aiaiW2 2*«k 

»*SnTt>*. *tft®ffi2 lttttAtf. I TOfc£©8 

[0 0 9 6] *rft*« 2 o Ktt. h y 

*;MH*1 a' ^fflWV-XHItl bRtftkmg.Fl' 
MtC. J10«t5tt>tlRia«2 0±©jS3tlRtt. 

[0 0 9 7] Z<D£?\Zffit$,2ntz, i$t!9ai)tl 
ffl*S2 1 tii»iBT4J:5t:EfSftfcTFT7H 
i«10i^ifi2 0tOWl:H y-M5 2 (0 

l &Z>*0 2 J: 0 H*nfc£M£ttA3fc¥4felt0 

[0 0 9 8] *HJfi»!8Tf tt. m 2 MffittR 7 ©SM 
it, CMP (Chemical MechanicalPolishing : <t¥&l® 

«w») fflavcko^aftsnTfe?)', ^-©ttjk?? 
to o 9 9] ^mmLtznmmmx^ hi3k«u 



id 

9 a©T%®l'fett^^-^^6 a^tH3 a C»t> 

JDAT, TFT7 WSfil 0, TtttttRIR 1 2 . $1 
. nmtftUl4. £2HMttMI(7Cfl!«&oT. 5*-* 
816 a*Ol§tI*TFT 3 0*S««)iitfIl t K«t 

[0100] ft, HUT FT 3 0 tPl-XglriD. 0 

io 3 c&itsx- jrMBftmtt ioi. -9->y'j >yieiss 

3 0 1 ^^S^igilj[filS& 1 0 4 TFT ^Jgfig 

[0101] 01 4RZfmi 5£#B8LT> 

nT^3#frS1S£^rt 5 FB0T-&-5 < , 
[0102] 014 Olg ( 1 ) tftt. *f faSffi 2 0 ± 
20 <D±WZ, Al, Cr»fl)«iait^bi"J^. C 

vd *c«to»*a» 7*huyy57-f 

[0 10 3] ^l:, 01 4 ©IS (2) Ttt, ffiMt5 3 
^fcfc*f^]M2 OcD^ffltC. CVD^tCiO I TO 

ITOK2 1' *»-t©**#|Rl«i2 libTfUfflSn 

[0 10 4] Jfcfc, 01 4©Ig (3) Ttt, 7* HJ 
so vy?7^»tflyf>mt). E»SBi*fc*«« 
(«Atf. 16©ffii40 1) £BK»Bfc7:* hU'7 
X h 6 0 0 

[0105] 0 1 4®Ig (4) Ttt, Z\(V7* 

Hyf>^*^ttPitoa*ftt)tt:J:0, I TO* 

2 1 * &i7f>^i, mtf 2 1 &»*-r*. ^© 

«7*M/^h6 0 0SlllT5. 0 6^60 

B.5 3tfXy3 L >y\zm-2tl2>Z.ttef£^tz#>. ffij&<D 
40 «fc5K«»«r, «&WfcJBft£pHA 1 «$ttH^&» 

S!jfi-r^>«^tC«, :©IgT, **5 3*>fiaiTI 

[0106] 014 Olg ( 5 ) Ttt. ttfam 

fi 2 1 Sr-&*fc**|Rj*« 2 0 ±<D£jBk:# U -f 5 HM« 

UT. iBl^]^2 2^^fi£-r-5o 

[0 10 7] «±©«t5C**!fi»»<0§ljt7*D-fe^C 
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(Dig (3) &ZtXm (4) K^bfc I TOI2 1 ' £ 

[0108] 015 t^-r <t ^ ic 

L < tt. El 1 4 ©#Ig£ v-y-Sfi 5 0 0 ±©S]*r» 
5 0 lTKWSnfcfcfcfcfcatUTfrfcacilcJ:?). 
#»©WS«2 0S^Mt4. *l/T. 014© 
Ig (5) ©f£IC, ^$t*|5 0 1 lr»oT^-f ->>yX 

0. {g*©#fa*«2 0 if*. i^TJ;0$f*L< 
tt, XS (3) Stfll (4) TITOI2 1' £A3? 
-=>^T*IRK:. «»r*5 0 1 KiBo 3 

titz i to! 2 1 ' awa-fcHts-r*. jm^mkh, igvr 

ttS 0 1^6ttt5 0 2ffl««*TI TOi2 1 ' fcffi 

S I TOR©a^S«©SS££*$teJk-eS4. BP*, 
*tfa«ffi2 1 6/^-->^t5lit, Vlf— StR5 

o o a* sat 2 o s«d arris k i toira^k^ 

5 0 03&»6»lft«R2 0*«01ti"r*attlyTtt, 

[0 10 9] «±BUtf»&Hl 2£#8gLTifc91t£* 
MBBSBTrtt. x-**B»iIbJIS1 0 lK^SHKMIH 
B104STFT7KSS1 0 ©Xt'tSttSft*) <0 
tc, #|*J£TAB (Tape Automated bonding) &ffi.±lZ 
USSnfciiKlfflLS I TFT7Uf««l 0<O)l 

2 0 ©SMft^AttT SfflRtf T FT7HSS10© 
tBW7t^ttJI*-r«>ffliJ{C«#^, tAJAtt*. TNt-F, V 
A (Vertically Aligned) X— K. P D L C (Polymer D 
ispersed LiauidCrystal) X— ^©RjfPX— F^ 3 . / 

[0 110] («Kt3tt*S«©*ffl«l) £JUtiB9Jbfc6 

X£S„ ±Kfibfctt«7 l 6^S*^7'1' hA')l/^ilTffl 
■^fcyn^x^fc^TBtWTa. B17(l ^©y 

-Sck^lX 7nyi?? 1 1 0 Oftg&tCte. nny>7 
>y«©efe3tt«^€)tt*7>^a-y hi 102*!® 
tt£ftXt^& = Z<D7>y"a.~y M 1 o 2^e>wais 
nfc&Mftte, rt«fcS«Snfc3tt©5 5-l 1 0 6 
*J:tf2tt©^f £D-fy£55-l 1 0 8(CJ;oXR 
GB©3MfefC#ll§$tlX. tlfetW^^-fhA' 
)^100R, 1 0 0G43,fctfl 0 0 BlZ-Ztl-Ztimfr 
tl5. HJIT. 7-fh/WyiOOR, lOOG&Jctf 



(12) 

22 

i o o Boimmz, ±a$ufc*i6»!6fc«4flist3tt^s 

fetJtK-rst, 3tttt*«fi^©T, foa^SRCfeft 
I:. AWU>X112 2, U U-U>X1 1 2 343«fcLS 
ffittU>Xl 1 2 4#>e>ft5U 1/-1/>X'« 112 1* 

[0111] ST, 7-f hA\M/Xl 00R, 100G, 

io i o o BfccfcoT-tn-enfcwaftfcfttt. y^r^P'f 

y^X'JXAl 1 1 2JC3*lSl*»6A»-r*. flX 
HW^-f^P-f yiffVXA 1 1 1 2 fcfcWT, Rfe& 

->1 1 2 OKtt. Sttl/^Xl l 1 4tcJ;oX^'7- 

[0 112] 7< h/W71 00R, 100G* 

<fctf 1 0 0 BClli. ^-f i7P-f 7^57-1 1 0 8KJ; 
ol, R, G, B©ftS6tC*tJ6-r*3tt**Ai*-r*0 

7-ThA^lOOR, 1 0 0 B©j§i®#te 
^?D^»^57-1 1 12l:j;0 5WLfc»:fiW 
StlSOlCfcrU hAMI/Xl 0 OG©liittf0 
£i;&*t3n£©T\ 7-f bAMI/Xl 0 0 R, 10 0B 
tCi^g^^*, 5^ hA';i/Xl 0 0GfC«tS*^lfelC 

[0113] m. &mmmm-v\z. tmmm2 otc. # 

«S9 atCftftr^ffi^ffiWCRGB©^-?^ 
so S-€-0«»ffltt*tC. »|6l*«2 0±JC»fiKbT*>± 

1 HPS lflfcrfS-f* <t -5 ^ P u >X*»J* lt * 
^-SUtt, TFT7H Sffi 1 0±©RGBlC*f 
l^r^H^SS9 aTlC^7-Uv7> h^X^7-7^c 

*81*«STS5. M(C*fc. *f^]»«2 0±lC, H 
40 Hfe©B3r*©ffi»f S^SS^fcf 7t© 
X^S^iJfflbX, RGBfti^OWT^'f fP-f 

[01 14] *»B^(i. ±i£bfcfE*»»»rlS6n**> 
«W©Ke*lr»ttSfflK:SL*«ri«|!iTaS:«3EpI«BT 

50 -5,, 
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[01] *«"H©£ifi»«©«&3fc#g«fc*$tt*TF 

[02] 01CH-H' iffltS^. 

[0 3] *«W©Hlifi»S8©*Sl3t*S«C*W«ia« 

£0T&£. 

[05] 04©A-A' Sffffi0-C*?)o 

[0 6] *^J6»tt©«§t3t*S«t*ttS»lAl«ai© 
spffi/t^->©— *#0!|£:*-f¥®0T&?>. 

[0 7] *Sllt»«©«^#S«fc*^«»|fiJ«ffi© 
¥ffiA*->©ffi©:ft##J£^T¥ffi0T»5. 

[0 8 ] *ftfffltt0«^4^BK£tt«tt|fi!]«ff<D 
— >©ffi©ft##J£^-r¥i50T&5. 

[0 9] *||JS»tB©««ft¥SBfc*5tt**fl*]«ffi© 
W/^ - ><Dm<0 mfcM 2r^T 3 FH0TS -5 . 

[010] *9mmm<Dnss,yt&&miz*vt&i&t*inM 

©¥® A c 37 - > CD— (Sffl #J Sr^T¥® 0T& -5 . 

[0ii] *£tt»tt®«a%¥s«K£t*»#rtittti 
[012] njfijsjiomswt^Bic*^*?*-^*, 

I*tI*^SntTFT7K»R<0ffl 

[01 3] 01 2CDB-B' IriaTJS. 

[014] *£*»8k:«*#fi]**©SSifi^ni-fe*£ 

[015] *&mMm\z&zttfo&m&£&<£ts-?if- 



(13) 

[016] wmmnontiL&wiiz&zttfammntiLon 

[017] 7 p D->*x^^©«)5jc$:^-r5pB0T'*^o 

1 a-¥**j| 
1 a' 

1 b-<£»«y-X»* 
1 c-IISh'H >M« 
i d-ffi*gy-*lMt 
io 1 e •••SiiS K l"f >a1^ 
2-«ft*K 
3 a-SfeSEH 

6 a- -^-^^ 
9 a—El$«S 
10-TFT7H1S 
1 1 a-T«aBttK 

1 2 -TflMfiftK 

1 6-KfRllK 

2 0-#ft*K 

20 2 1 — ftffifeS 

2 2-EAK 

3 0-TFT 
5 0-Mi 

7 0---#H#a; 

1 0 l --r-^IMBftig* 

I 0 4 -j£ttflUEttlElB 

I I 4-M->'?v>tf®Kmwifan» 
1 1 s-mmhmk 

1 1 6-5l*ttlUE* 
30 3 0 

500 •••■7-if — a« 



[01 ] 



[0 2] 
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[03] 



[0 5] 



Sg. 



VCAP 

$1 S2 S.3 S5 S6 S7 S8 S9 SJO SU S12 Sn-3 Sn 
-6o |-6q f-6o f-6o k6o |-6a |-6ti |-6a |-6o \-6a f-6o (-6a f-6a f-Go 



£1 



22222222222251 
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Y^y^yy Yff ^^^^ 
116 114 114 116 116 116 116 1161 U& U4 114 116 
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(5i) im. ci. 7 m\tm 

G0 3B 21/00 

G 0 9 F 9/00 3 3 8 

9/30 3 3 0 
9/35 



F I f-73-K (##) 

G0 3B 21/00 E 
G 0 9 F 9/00 3 3 8 

9/30 3 3 0 Z 

9/35 
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F?-A (##) 2H088 EA15 FA06 FA07 FA26 HA13 
HA14 HA18 HA21 HA24 HA28 
MA09 

2H089 LA46 PA 19 QA16 TA02 TA13 
UA05 

2H092 GA33 GA36 GA59 JA24 JB14 
MA13 MA17 NA23 RA05 

5C094 AA02 BA03 BA43 CA19 EA04 
EA07 

5G435 AA01 BB12 CC09 KK05 KK10 



